Objective: This study tested a model for explaining how stress is associated with depressive symptoms in a sample of spouse caregivers of patients with Alzheimer's disease. It was hypothesized that more depressive symptoms would be significantly correlated with both 'primary' caregiver stressors (i.e., care recipient problem behaviors) and 'secondary' stress (i.e., role overload), but that this relationship would be significantly mediated by four variables: (1) personal mastery, (2) coping self-efficacy, (3) activity restriction, and (4) avoidance coping. Method: We used an asymptotic and resampling strategy for simultaneously testing multiple mediators of the stress-to-depressive symptoms pathway. Results: Greater stress was significantly related to more depressive symptoms. Increased stress was also associated with reduced personal mastery and self-efficacy, as well as increased activity restriction and avoidance coping. Finally, these four mediators accounted for a significant amount of the relationship between stress and depressive symptoms. Discussion: These results suggest multiple pathways by which both primary and secondary caregiver stresses may be associated with increased depressive symptoms, and may argue for multiple treatment targets for caregiver interventions.
Introduction

Stress-process and caregiving
Stress-process models (Lazarus & Folkman, 1984; Pearlin, Lieberman, Menaghan, & Mullan, 1981) propose that stressful life events act to erode personal resources (e.g., positive coping) or enhance maladaptive responses (e.g., negative coping), which in turn produce negative outcomes (e.g., depression). That is, stress-process models suggest that life stresses alone cannot explain the intensity of one's negative psychiatric outcomes, but rather that certain coping or behavioral factors mediate, or explain the relationship between life stress and negative outcomes.
Alzheimer's caregiving is one common model for studying stress impact, particularly the impact of stress on depressive symptoms, a finding that has been consistently demonstrated in the literature (Cohen et al., 1990; Gallagher, Rose, Rivera, Lovett, & Thompson, 1989; Mahoney, Regan, Katona, & Livingston, 2005; Ory, Hoffman, Yee, Tennstedt, & Schulz, 1999; Williamson & Schulz, 1993) . Within the context of caregiving, a number of life changes occur over an extended period of time, such as changes to their loved one's cognitive and behavioral functioning. Two reviews in the literature have reported on the many aspects of caregiving that are linked with psychiatric morbidity in the caregiver, many of which require constant adaptation on the part of the caregiver (Schulz, O'Brien, Bookwala, & Fleissner, 1995; Schulz & Sherwood, 2008) . Indeed, in these reviews and elsewhere (Burns, 1996; Schulz et al., 1995; Schulz & Sherwood, 2008; Teri et al., 1992) , memory and behavior problems exhibited by Alzheimer's disease (AD) patients are particularly deleterious to the caregiver in terms of psychiatric well-being. Pearlin, Mullan, Semple, and Skaff (1990) laid out a stress-process model of caregiving that identified how caregiving stresses produce negative outcomes such as depression. In this model, 'primary' stress indicators, such as a care recipient's problematic behavior, as well as 'secondary' indicators (i.e., feeling overwhelmed by caregiving) are believed to result in intrapsychic strains. These intrapsychic strains then mediate the relations between caregiving stress and negative outcomes such as depression. Within this model, intrapsychic strains included both global and situational strains. One example of a global strain was a reduced sense of personal mastery, or the belief that in general life circumstances are under one's control. A situational strain of note is confidence in one's ability to engage in situation-specific strategies for coping with stress (i.e., self-efficacy for coping). While both constructs appear related, personal mastery is differentiated from self-efficacy in that mastery relates to one's belief that life circumstances are controllable, whereas self-efficacy is conceptualized as confidence in the ability to perform specific actions that result in a desired outcome (Bandura, 1977) . Both self-efficacy and personal mastery are believed to impact depression via motivational processes, such that individuals who do not believe they have the ability to impact stressful circumstances are believed to exert less effort toward coping processes thought to help reduce depressive symptoms (Bandura, 1997) .
Empirical examination has validated the role of reduced personal mastery in depression. Bookwala and Schulz (1998) studied 300 spousal caregivers and found that behavioral and functional impairment on the part of the care recipient was associated with reduced personal mastery, which in turn was associated with increased caregiver depression, although the authors did not formally test for mediation in this study. Three other studies demonstrated direct relationships between mastery and depressive symptoms but also did not test for mediation. Yates, Tennstedt, and Chang (1999) reported that in caregivers of disabled elders, reduced personal mastery was associated with increased report of depressive symptoms. Li, Seltzer, and Greenberg (1999) conducted an 18-month longitudinal study of daughter caregivers of an aging parent and found that lower levels of personal mastery were associated with increased levels of depression. Another study of adult daughter caregivers of an impaired parent found that personal mastery was negatively associated with both depressive symptoms and life satisfaction (Christensen, Stephens, & Townsend, 1998) . Finally, Sherwood et al. (2007) demonstrated that more care recipient problem behaviors were associated with reduced personal mastery, which was associated with greater experience of depressive symptoms in a sample of caregivers of patients with primary malignant brain tumor (PMBT). Further, this study demonstrated that personal mastery partially mediated the stress-to-depressive symptoms pathway.
Studies examining the role of reduced self-efficacy in caregiver depression also exist. For example, Fortinsky, Kercher, and Burant (2002) found that greater self-efficacy for managing care recipient symptoms was associated with reduced depression in Alzheimer's caregivers. Gilliam and Steffen (2006) found that reduced caregiving self-efficacy was directly related to greater depressive symptoms in dementia caregivers. A third study found that problem-solving self-efficacy was directly and negatively related to distress in caregivers of frail elders (Zeiss, Gallagher-Thompson, Lovett, Rose, & McKibbin, 1999) . Finally, Steffen, McKibbin, Zeiss, Gallagher-Thompson, and Bandura (2002) found that three different types of caregiving self-efficacy (i.e., obtaining respite, responding to patient disruptive behaviors, and controlling upsetting thoughts) were all negatively correlated with depressive symptoms in family caregivers of cognitively impaired older adults. However, with the exception of Zeiss and colleagues, none of these studies examined self-efficacy for problem-focused coping, and none examined the mediating role of self-efficacy on the stress-to-depression path. Thus, this study expands on the previous literature by studying the mediating role of self-efficacy for problem-focused coping on the stress-to-depression path.
Coping in the stress-process Stresses may also result in activation or erosion of coping responses. One coping response theoretically important in the development and maintenance of depression is restriction of social and recreational activity. Indeed, the 'Activity Restriction' model (Williamson & Shaffer, 2000) of depression proposes that life stresses result in restriction of social and recreational activities thought to provide a natural reinforcement to the individual. In the 'absence' of these reinforcing activities, increases in depressive symptoms occur. Confirmation of the activity restriction model has been demonstrated in pain patients (Williamson & Schulz, 1995) , women with stage 1, stage 2, or stage 3 breast cancer (Williamson, 2000) , and Alzheimer's caregivers (Mausbach, Patterson, & Grant, 2008) .
Another coping process that may be activated by caregiving stress is avoidance coping. Sometimes called 'escape-avoidance' coping (Folkman, Lazarus, Dunkel-Schetter, DeLongis, & Gruen, 1986) , this type of coping is characterized by attempts to avoid or escape stresses, or to avoid having to deal with the stresses. Escape-avoidance can be cognitive in nature (e.g., 'tried to forget the whole thing'; 'refused to believe it had happened') and/or behavioral ('avoided being with people in general'; 'went on as if nothing had happened'). In operant conditioning theory, escape-avoidance coping behaviors (i.e., avoiding negative stimuli) are conceptualized to produce short-term relief from life stresses, thus serving a reinforcing role in perpetuating escape-avoidance behaviors. However, ultimately a great amount of effort may be expended engaging in avoidance behaviors. Further, because negative stimuli are not completely avoidable, longterm effects of avoidance coping may actually be detrimental to the individual. Use of avoidance coping has been repeatedly associated with negative psychiatric outcomes (Penley, Tomaka, & Wiebe, 2002) , including among caregivers (Garity, 1997; Wright, Lund, Caserta, & Pratt, 1991) . Among caregivers, avoidance appears to be more strongly linked with depressive symptoms than other forms of coping (Powers, Gallagher-Thompson, & Kraemer, 2002) . One study showed that caregiving stresses are indeed associated with increased use of avoidance coping, which in turn was associated with increased depression, and that avoidance coping partially mediated the relationship between care recipient problem behaviors and depressive symptoms (Mausbach et al., 2006) .
This study
When looking at the literature, it appears there is strong support for individual constructs within various stress models, including in caregiving samples. Specifically, previous studies have demonstrated that at least two general intrapersonal constructs are linked to depressive symptoms in caregivers: (1) 'intrapsychic' strains such as reduced personal mastery (Bookwala & Schulz, 1998) and self-efficacy (Steffen et al., 2002) , and (2) negative coping styles such as avoidance coping (Mausbach et al., 2006) and activity restriction (Mausbach et al., 2008) . While Pearlin's et al. (1990) stress-process model conceptualizes these constructs as potential buffers of the relationship of stress to depression, caregiver stress has also been theoretically and/or empirically linked directly to reduced personal mastery (Sherwood et al., 2007) and self-efficacy (Pearlin et al., 1990) , as well as increased avoidance coping (Mausbach et al., 2006) and activity restriction (Mausbach et al., 2008) . In turn, these intermediate outcomes are believed (and have been shown) to at least partially mediate the stress-depression pathway. For example, Williamson has conceptualized activity restriction as a mediator of the relationship between life strains and depressive symptoms, which has been demonstrated with various populations (Williamson, 2000; Williamson & Schulz, 1992a , 1992b Williamson & Shaffer, 2000) . Further, avoidance coping has been found to partially mediate, rather than moderate, the stress-depression pathway among AD caregivers (Mausbach et al., 2006) , suggesting some forms of coping may have different roles in the development and maintenance of depressive symptoms.
However, perhaps due to methodological limitations, the empirical literature examining the mediating role of these variables appears (1) lacking, as with the case of self-efficacy, or (2) emphasizes single stress measurements and/or single intermediate variables, whereby only one measure of caregiving stress (e.g., care recipient problem behaviors) and one mediating factor (e.g., avoidance coping) is examined (Mausbach et al., 2006; Sherwood et al., 2007) . However, the stress-process likely (and theoretically) involves several intermediate pathways in response to multiple stresses, and what appears overlooked in the literature is the role of multiple mediators of the stress-to-depressive symptoms pathway in caregivers.
This study seeks to remedy these previous limitations by examining the mediating role of four specific variables in the stress-depressive symptoms pathway. Specifically, we examined a multiple mediator model for which we hypothesized that caregiving stress would be significantly associated with decreased personal mastery and self-efficacy, and increased avoidance coping and activity restriction, and that these intermediate variables would all significantly mediate the relationship between caregiver stress and increased depressive symptoms. Also, to demonstrate robustness of the model, we sought to empirically test this model using two measures of caregiver stress. Consistent with Pearlin's et al. (1990) model, the first is a primary measure of caregiver stress (i.e., care recipient problem behaviors) and the second is a secondary measure (i.e., role overload). We hypothesized that our four variables (i.e., personal mastery, self-efficacy, activity restriction, and avoidance coping) would significantly mediate the relationship between stress and depressive symptoms.
Methods Participants
The study population consisted of 126 men and women who were married to a spouse diagnosed with probable AD. All were enrolled in the Alzheimer's Caregiver Project at the University of California San Diego, which was designed to study psychobiological consequences of caregiving-related stress. To be eligible, participants must have been married to a spouse with a diagnosis of probable AD, be at least 55 years of age, and providing in-home care for their spouse (i.e., the demented spouse could not be living separately from the participant). Participants were excluded if they suffered from a serious physical or mental health condition (e.g., cancer requiring chemotherapy; schizophrenia), if they had severe hypertension defined as blood pressure of 200/120 mmHg, or if they were taking anti-coagulant medication. The latter two criteria were included to prevent confounds related to the biological aspects of the project. Participants were primarily recruited by referral from the University of California, San Diego Alzheimer's Disease Research Center, through local caregiver support groups, by referral from other participants, and via staff presentation(s) at local health fairs. The protocol was approved by the University's Institutional Review Board (IRB) and all participants provided written, informed consent prior to participation.
Measures
Demographics and caregiving duties Participants provided demographic information including age, gender, and educational attainment. In addition, caregivers responded to questions related to the number of years they had been providing care for their spouses and the average number of hours per day they provided care for their spouses.
Depressive symptoms
Participants completed the short form of the Center for Epidemiologic Studies Depression scale (CESD-10) (Andresen, Malmgren, Carter, & Patrick, 1994) . This scale contains 10 items assessing their experience of depressive symptoms during the past week, with response options ranging from 0 ¼ 'none of the time' to 3 ¼ 'most of the time'. Two of the items are reversed scored (i.e., 'you felt hopeful about the future'; 'you were happy'), and the 10 items are summed to create an overall score reflecting depressive symptoms. For this study, coefficient alpha was 0.77.
Caregiver stress
Participants completed two measures assessing their experience of stress. The first, which assessed primary caregiving stresses, was the Revised Memory and Behavior Problems Checklist (RMBPC) (Teri et al., 1992) . This scale consists of 24 items assessing the extent to which care recipients displayed several memory and behavior problems over the past week (e.g., asked the same question over and over; became aggressive to others verbally; cried or became tearful). Caregivers responded to each item by indicating how often each behavior occurred using a four-point Likert scale whereby 0 ¼ 'never', 1 ¼ '1-2 times', 2 ¼ '3-6 times', and 3 ¼ 'daily or more often'. Responses to the 24 items were summed to create an overall score ranging from 0 to 72. Coefficient alpha for this study was 0.81.
The second stress measure, reflecting the participant's 'secondary' experience of stress, was the Role Overload scale (Pearlin et al., 1990) . For this scale, participants were asked to rate the extent to which four statements described them (e.g., 'you are exhausted when you go to bed at night'). Responses were given on a four-point Likert scale ranging from 0 ¼ 'not at all' to 3 ¼ 'completely'. The four items were summed to create a total 'role overload' score. The coefficient alpha for this scale was 0.76.
Global perceived control
The Personal Mastery scale (Pearlin & Schooler, 1978; Pearlin et al., 1981 ) was used to assess caregivers' sense of global control. For this scale, participants were asked to rate the extent to which they agreed or disagreed with seven statements (e.g., 'there is really no way you can solve some of the problems you have'). Responses were on a Likert scale with 0 ¼ 'strongly disagree', 1 ¼ 'disagree', 2 ¼ 'agree', and 3 ¼ 'strongly agree'. Two items were reverse scored (i.e., 'you can do just about anything you really set your mind to do'; 'what happens to you in the future mostly depends on you'), and the seven items were summed to create an overall score. In this study, coefficient alpha was 0.75.
Efficacy beliefs
Caregivers completed the Coping Self-Efficacy scale (Chesney, Neilands, Chambers, Taylor, & Folkman, 2006) , which assessed their level of confidence in performing specific actions to cope with stress. The scale consisted of 13 items assessing confidence in three domains: (1) self-efficacy for using problem-focused coping (six items; 'make a plan of action and follow it when confronted with a problem'; 'think about one part of the problem at a time'), (2) self-efficacy for stopping unpleasant thoughts (four items; 'make unpleasant thoughts go away'), and (3) self-efficacy for getting support (three items; 'get emotional support from friends and family'). Caregivers indicated how certain they believed they could perform each action on a scale from 0 to 10, with 0 ¼ 'cannot do at all', 5 ¼ 'moderately certain can do', and 10 ¼ 'certain can do'. Self-efficacy for each domain was the sum of the items in that domain. For this study, the self-efficacy for using problem-focused coping scale was used. The coefficient alpha for this scale was 0.87.
Activity restriction
The Activity Restriction Scale (Williamson & Schulz, 1992a ) was used to measure the extent to which caregivers felt restricted from engaging in social and recreational activities during the past month. The scale consists of nine items (e.g., 'going shopping'; 'visiting friends') to which participants rated their level of restriction using a five-point Likert scale (0 ¼ 'never or seldom did this' to 4 ¼ 'greatly restricted'). The nine items were summed to create an overall score. The coefficient alpha for this sample was 0.78.
Avoidance coping
All participants completed the Revised Ways of Coping Checklist (RWCC) (Vitaliano, Russo, & Carr, 1985) , which consists of 42 items assessing their use of various coping strategies to manage stress. For this study, we utilized the Avoidance Coping subscale of the RWCC, which consists of 10 items (e.g., 'went on as if nothing had happened'; 'kept your feelings to yourself'). Participants responded by indicating the extent to which they used the following strategy to manage their most stressful stress during the past month. Response options were 0 ¼ 'never used', 1 ¼ 'used somewhat', 2 ¼ 'used quite a bit', and 3 ¼ 'used a great deal'. The 10 items were summed to create an overall score, and Cronbach's alpha for the Avoidance Coping scale was 0.62.
Care recipient's cognitive and functional disability
Two scales were used to assess care recipient level of cognitive and functional disability. Both scales were administered to caregivers. The first was the Clinical Dementia Rating (CDR) scale (Morris, 1993) , which was used to determine the severity of the care recipient's dementia. Caregivers responded to a series of questions relating to their spouse's functioning in six domains (e.g., memory, problem-solving). Based on scores in these domains, an overall dementia rating was given ranging from 0 (non-demented) to 3 (severely demented).
The second scale assessed care recipient ability to perform a variety of activities of daily living (ADLs) and instrumental activities of daily living (IADLs). Caregivers were asked to indicate the extent to which their spouses depended on them for help with 15 ADL/ IADL (e.g., eating, cooking, taking medications), with response options ranging from 0 ¼ 'not at all' to 4 ¼ 'completely'. The 15 items were summed to reflect the number of ADL/IADL the care recipient required help with. For the current sample, coefficient alpha was 0.91.
Data analysis
We tested two multiple mediation models in which four proposed variables mediated the relationship between caregiving stress and depressive symptoms. Models 1 and 2 differed by the inclusion of a measure of 'primary' stress (i.e., care recipient memory and problem behaviors; Problem Behaviors Model) and a measure of 'secondary' stress (i.e., role overload; Role Overload Model). Our four proposed mediators were (1) personal mastery (i.e., global perceived control), (2) self-efficacy for using problem-focused coping (i.e., coping self-efficacy), (3) activity restriction, and (4) use of avoidance coping.
We used the bias corrected and accelerated bootstrapping method described by Preacher and Hayes (2008) to test the mediating effect of our proposed variables on the relations between stress and depressive symptoms. Specifically, we utilized the SPSS script offered by Preacher and Hayes (2008) to test for multiple mediation. As described previously (Briggs, 2007; Preacher & Hayes, 2008; Williams & MacKinnon, 2008) , bootstrapping methods for examining mediating effects are preferred because they offer increased power and reasonable control over the type I error rate, particularly for small samples and when multivariate normality cannot be assumed. To test for mediation, a series of steps was undertaken. First, our four proposed mediators were regressed onto our stress measure (e.g., role overload or problem behaviors). Second, our four proposed mediators were entered into a regression predicting depressive symptoms (i.e., direct effects of mediators on DV). Third, multiple regression was used to assess the total effect of stress on zdepressive symptoms. A final analysis included the independent variable and all mediators as predictors of depressive symptoms. Bootstrapping determines the significance of the drop in the total effect when the potential mediators were included in the model and the significance of mediation for each proposed mediator as well as the four mediators as a set. For all analyses, a 95% confidence interval (CI) was used. Also, as recommended by Preacher and Hayes (2008) , 5000 bootstrapping samples were generated in the current analyses.
Results
Sample characteristics
Descriptive characteristics of the sample are found in Table 1 . Caregivers were primarily elderly, female, well educated, and providing care for individuals in mid-tolate stages of AD. In addition, bivariate correlations between the variables included in our models are presented in Table 2 .
Problem behaviors model
Step 1 of our approach was to regress our four proposed mediators onto problem behaviors. Results of these analyses indicated that problem behaviors were significantly associated with all four proposed mediators and all were in the theoretically proposed direction. Specifically, greater number of problem behaviors was significantly associated with reduced personal mastery (B ¼ À0.11; t ¼ À3.89, df ¼ 124, p 5 0.001), increased avoidance coping (B ¼ 0.11; t ¼ 3.05, df ¼ 124, p ¼ 0.003), increased activity restriction (B ¼ 0.23; t ¼ 4.66, df ¼ 124, p 5 0.001), and reduced self-efficacy (B ¼ À0.30; t ¼ À3.22, df ¼ 124, p ¼ 0.002).
Step 2 examined the association of our four proposed mediators with depressive symptoms. Results of this analysis indicated that decreased personal mastery (B ¼ À0.38; t ¼ À2.81, df ¼ 120, p ¼ 0.006) and self-efficacy (B ¼ À0.18; t ¼ À4.51, df ¼ 120, p 5 0.001) were associated with increased depressive symptoms. In contrast, increased avoidance coping (B ¼ 0.43; t ¼ 4.11, df ¼ 120, p 5 0.001) and activity restriction (B ¼ 0.15; t ¼ 2.08, df ¼ 120, Care recipient characteristics Care recipient CDR score, n (%) 1.0 51 (40.5) 2.0 66 (52.4) 3.0 9 (7.1) Care recipient ADL/IADL total, M (SD) 35.9 (10.5) Care recipient problem behaviors, M (SD) 23.7 (9.5) p ¼ 0.040) were both associated with greater depressive symptoms.
Steps 3 and 4 examined the total and direct effects of problem behaviors on depressive symptoms, respectively. Results of step 3 (total effect) indicated that the greater the number of problem behaviors, the greater experience of depressive symptoms (B ¼ 0.22; t ¼ 4.30, df ¼ 124, p 5 0.001). However, in step 4, after controlling for our proposed mediators, the effect of problem behaviors was rendered non-significant (B ¼ 0.04; t ¼ 0.94, df ¼ 120, p ¼ 0.352). The total amount of variance accounted for by the overall model, which included problem behaviors and our four proposed mediators was 51.9% (adjusted R 2 ¼ 50.0%).
Our final analysis examined the multiple mediation effect. Results of this analysis are found in Table 3 . In this table, significance of our mediators is determined when the 95% CI does not overlap '0'. In brief, our set of four proposed mediators significantly mediated the relationship between problem behaviors and depressive symptoms, with all four variables (i.e., avoidance coping, self-efficacy, activity restriction, and personal mastery) reaching statistical significance as mediators of the problem behaviors to depressive symptoms relationship. However, pairwise contrasts indicated that none of the four proposed mediators was of significantly greater magnitude than the other three (all p-values 4 0.05). For example, the mediating effect of self-efficacy was not statistically stronger than that of personal mastery. Finally, we calculated the effect size 2 as the proportion of the maximum possible indirect effect that could have occurred given our design and data (Preacher & Kelley, 2011) . For personal mastery, 2 ¼ 0.119; for self-efficacy for problem-focused coping, 2 ¼ 0.148; for activity restriction 2 ¼ 0.058; and for avoidance coping, 2 ¼ 0.074. A complete description of these analyses is presented in Figure 1 .
Role overload model
As mentioned above, we attempted to replicate (and confirm) our multiple mediation findings from the problem behaviors model using a subjective indicator of stress (i.e., role overload).
Step 1 of this model examined the relationship between role overload and each of our four proposed mediators. As with our problem behaviors model, greater role overload was significantly associated with decreased personal mastery (B ¼ À0.48; t ¼ À5.72, df ¼ 124, p 5 0.001) and self-efficacy (B ¼ À0.98; t ¼ À3.59, df ¼ 124, p 5 0.001), whereas greater role overload was associated with increased avoidance coping (B ¼ 0.37; t ¼ 3.35, df ¼ 124, p ¼ 0.001) and activity restriction (B ¼ 1.11; t ¼ 8.64, df ¼ 124, p 5 0.001).
In step 2, decreased personal mastery (B ¼ À0.35; t ¼ À2.56, df ¼ 120, p ¼ 0.012) and self-efficacy (B ¼ À0.18; t ¼ À4.46, df ¼ 120, p 5 0.001) were significantly associated with increased depressive symptoms even when controlling for role overload. Greater avoidance coping was also significantly associated with more depressive symptoms (B ¼ 0.43; t ¼ 4.18, df ¼ 120, p 5 0.001). However, in this model, activity restriction was not significantly associated with depressive symptoms (B ¼ 0.11; t ¼ 1.32, df ¼ 120, p ¼ 0.189). Step 3 indicated support for the relationship between role overload and depressive symptoms (B ¼ 0.85; t ¼ 5.78, df ¼ 124, p 5 0.001), such that higher overload was associated with more depressive symptoms.
Step 4, which examined the direct effect of role overload on depressive symptoms after controlling for all four mediators, showed a drop in the association between role overload and depressive symptoms (B ¼ 0.23; t ¼ 1.48, df ¼ 120, p ¼ 0.142). The total amount of variance accounted for in this model was 52.4% (adjusted R 2 ¼ 50.5%).
Consistent with our problem behaviors model, tests of significant mediation confirmed that, as a set, avoidance coping, self-efficacy, activity restriction, and personal mastery significantly mediated the relationship between role overload and depressive symptoms (Table 4 ). However, in the role overload model, activity restriction did not reach significance as a mediator of the role overload-to-depressive symptoms relationship. As with our problem behaviors model, pairwise contrasts indicated that none of the four proposed mediators was of significantly greater magnitude than the other three (all p-values 4 0.05). Finally, for personal mastery, 2 ¼ 0.178; for selfefficacy for problem-focused coping, 2 ¼ 0.174; for activity restriction 2 ¼ 0.059; and for avoidance coping, 2 ¼ 0.092. The overall model is depicted graphically in Figure 2 .
Discussion
This study examined the evidence for a multiple mediation model of the stress-to-depressive symptoms pathway in elderly spouse caregivers of Alzheimer's patients. Consistent with predictions, the set of four predicted mediators, namely avoidance coping, selfefficacy for using problem-focused coping, personal mastery, and activity restriction significantly explained the relationship between primary and secondary measures of caregiving stress and depression. Of the four proposed mediators, avoidance coping, self-efficacy, and personal mastery were significant individual mediators of the stress-to-depressive symptoms pathway in both Models 1 and 2. In other words, our data support that intrapsychic strains (i.e., reduced coping self-efficacy and personal mastery) secondary to caregiving stress and increased use of escape-avoidance coping were key variables explaining the pathway between caregiving stress and depression. Further, in Model 1, activity restriction served as a significant mediator of the problem behaviors-to-depression pathway. Finally, while we did not present data using two additional self-efficacy subscales (i.e., self-efficacy for stopping unpleasant thoughts and self-efficacy for getting social support), formal tests using these as mediators (in place of selfefficacy for using problem-focused coping) indicated both served as significant mediators of the stress-todepression pathway with very little impact to the overall model. These results suggest that stressors associated with the caregiving role cannot entirely explain the severity of negative psychiatric outcomes. Rather, caregiving stress may diminish personal resources and/or enhance maladaptive responses, thereby resulting in consequences such as depression. These findings are also consistent with other caregiving studies examining intrapsychic strain and coping as mediators of adverse psychiatric outcomes (Mausbach et al., 2006; Sherwood et al., 2007) . Whereas these previous studies examined single mediators, particularly novel about this study is the examination of multiple mediators using a bias corrected and accelerated bootstrapping method (Preacher & Hayes, 2008) . Specifically, by simultaneously examining mediators and also by determining the strength of each mediator in relation to the others, the current multiple mediator test allowed for more complete assessment of the stress-process model. These results have implications for specific treatment targets for psychosocial interventions for Alzheimer's caregivers. First, to avoid deleterious effects to both intermediate and downstream psychiatric outcomes (i.e., depression), one implication here is to reduce or prevent stress in caregivers. Because care recipient problem behaviors are often the most distressing aspect of caregiving (Burns, 1996; Schulz et al., 1995; Teri et al., 1992) , treatments that effectively help caregivers manage this aspect of caregiving may be particularly effective at preventing disruptions to caregivers' sense of personal mastery and self-efficacy, as well as use of avoidance coping strategies, which in turn may prevent the development of depressive symptoms. Despite the frequent use of antipsychotic medications to treat problem behaviors, these medications appear to have some risk associated with their use (Ray et al., 2001; Ray, Chung, Murray, Hall, & Stein, 2009) , even among patients with dementia (Schneider, Dagerman, & Insel, 2005) . A recent review of empirically based psychological treatments found two treatment approaches to be efficacious for reducing problem behaviors, namely progressively lowered stress threshold and behavior management (Gallagher-Thompson & Coon, 2007) . While these interventions directly target problem behaviors, their effects on caregiver outcomes (e.g., depressive symptoms) may be due to changes in mediating outcomes such as presented in our study. Future research should examine whether these treatments produce changes to various coping outcomes (e.g., mastery, self-efficacy, avoidance), and whether these changes mediate the relations between change in problem behaviors and change in depressive symptoms.
In addition to interventions for reducing problem behaviors, other caregiver interventions have demonstrated efficacy for reducing caregiver distress and improving some of the intermediate factors in our model (for review, see Gallagher-Thompson & Coon, 2007) . Specifically, Coon, Thompson Steffen, Sorocco, and Gallagher-Thompson (2003) found two interventions to be effective for reducing anger and depression as well as increasing self-efficacy in dementia caregivers. The first intervention focused on teaching caregivers cognitive (e.g., generating positive self-talk, monitoring and modifying unhelpful cognitions) and behavioral strategies (e.g., relaxation skills, assertiveness training) for managing frustration in caregivers. The second intervention focused on helping caregivers increase their engagement in pleasant events but did not emphasize cognitive strategies for managing distress. The efficacy of these interventions for increasing self-efficacy and reducing caregiver depression demonstrates how emphasizing the different foci of our multiple mediator model can result in similar treatment outcome. As mentioned above, future trials may consider examining whether interventions producing change in our mediating variables (e.g., self-efficacy, activity restriction) results in change in caregivers' depressive symptoms.
Besides the use of psychosocial interventions to decrease caregiver stressors and depressive symptoms, it is important to highlight that the role of adult day health care (ADHC) in reducing stress. Utilizing ADHC services has been shown to affect some caregivers' appraisals of both stressors and psychological well-being. For example, Zarit, Stephens, Townsend, and Greene (1998) showed that a treatment group of dementia caregivers who used adult day care services for three months had lower scores on their primary appraisals of overload and strain and reported significantly lower levels of anger and depression compared to a control group of caregivers not using adult day care services. One major benefit of ADHC is that it may provide caregivers relief of some of the negative consequences associated with providing constant care including activity restriction, thus allowing more time for personal, work, and/or other familial obligations.
Interestingly, in this study, activity restriction emerged as a significant mediator of caregiver depression in only the primary caregiving stress model. A previous analysis of dementia caregivers and noncaregiving controls conducted by our team found that activity restriction was a significant mediator of the relation between caregiving status (i.e. caregiver vs. control) and depression (Mausbach et al., 2008) . However, we found the effect size for the mediating effect of activity restriction to be identical in the problem behaviors and role overload models. Thus, although activity restriction did not meet significance in our role overload model, the effect was equal, suggesting it indeed has a role in the stress-todepressive symptoms pathway.
This study highlights the different roles that mediating variables may play in different points of the caregiving stress-process, which is consistent with previous research (Romero-Moreno et al., 2011) . Further, although activity restriction was not a significant mediator, it may continue to be a valid treatment target for psychosocial interventions. Indeed, previous studies have shown that purely behavioral interventions, in which participants learn how to increase the number of pleasurable events in their lives, are not only effective for reducing depressive symptoms, but also have positive effects on coping (Coon et al., 2003; Jacobson et al., 1996) and self-efficacy (Coon et al., 2003) . To the extent that activity restriction is reduced in these interventions, and that activity restriction is related to the other mediators in our model, it is expected that targeting activity restriction may then result in changes to the other mediators in the model. Furthermore, if behavioral activation can directly increase mastery and self-efficacy, and curb the use of avoidance coping strategies, it would have a moderating effect upon the relationship between patient problem behaviors and development of depression. Further study is needed to directly examine this possibility which would have implications for the development of behavioral activation interventions, and we encourage those conducting intervention studies to examine these relationships.
Although this study had several strengths including its use of both primary and secondary measures of stress and the inclusion of multiple mediating variables, there are some limitations that must be acknowledged. First is the cross-sectional design of the study which precludes making any causal inferences. Therefore, it is impossible to determine the direction or reciprocal nature of the relationships between many of our outcomes (e.g., whether increased caregiver stress resulted in reduced personal mastery and selfefficacy or whether reduced personal mastery and selfefficacy caused increased caregiver stress). Indeed, true tests of mediation imply causality. However, as discussed by Preacher and Hayes (2008) , establishing covariation in variables is important since correlation is a necessary, albeit insufficient, condition for establishing mediation. Therefore, in their manuscript, when correlation analyses are used, 'causal' ordering of variables should be established on theoretical or procedural grounds, which we believe we have done in this study.
Another limitation of this study is that our population consisted of exclusively spousal caregivers of patients with AD, and therefore our data may not necessarily be representative or generalize to nonspousal caregivers or caregivers caring for persons with other types of illnesses (e.g., patients with cancer, schizophrenia, etc.). Indeed, literature suggests that the experience of depressive symptoms differs by relationship to the care recipient and nature of the disease. For example, Ory et al. (1999) reported that the strains of dementia caregiving were significantly greater than those of non-dementia caregiving in terms of hours providing care per week, employment restrictions, leisure time, and spending time with other family members. Dementia caregivers also reported greater emotional and physical suffering as a result of caregiving. Thus, it is possible that some of the relationships between the multiple pathways described in our analysis were strengthened as a result of the distinctive stressors associated with dementia caregivers.
A third limitation is the low internal reliability of our avoidance coping scale ( ¼ 0.62). We believe this may be due to the brevity of this subscale, which only consisted of three items. As a result, caution should be used when interpreting avoidance coping results. While future research should replicate our entire model, this would be particularly true of the mediating role of avoidance coping in the stress-depression relationship.
In sum, we found that avoidance coping, coping self-efficacy, activity restriction, and personal mastery significantly mediated the relationship between caregiving stress and depressive symptoms in a sample of spousal AD caregivers. The proposed pathway is that caregiving stressors (e.g., care recipient problem behaviors) result in increased use of avoidance coping and restriction of social activities, along with a reduced sense of personal mastery and self-efficacy for using problem-focused coping. The intermediate changes then result in increased experience of depressive symptoms. As a set, our two models each explained approximately 50% of the variance in depressive symptoms, suggesting these factors may indeed play an important role in the experience of depression and may be important treatment targets for psychosocial interventions for AD caregivers.
